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DIE PAD FOR INTEGRATED CIRCUITS 
TRfTTNTf: AL FT P! n OF THE INVENTION 

This invention relates generally to the field of integrated circuits, and more particularly 
to die pads which minimize cracking in integrated circuit packaging. 
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BACKGROUND OF THE INVENTION 

Figure 1A illustrates a cross sectional view of a conventional integrated circuit fabrication. 
In this arrangement a semiconductor die 102 is affixed to a die pad 104 and bond wires (not 
shown) are attached between the die 102 and leads 106. The die 102, die pad 104, and leads 106 
are then encapsulated with a molding resin to form the body of the integrated circuit package 108. 

This packaging method experiences known problems related to the capture of moisture 
within the package as well as from thermal mismatches between the die pad 1 04 and the die 1 02. 
Each of these conditions can lead to device stress and cracking, especially during moisture soak 
and reflow soldering processes. For example, if moisture is captured in a region 110 proximate 
the die pad 104, when subjected to the heat of reflow soldering, this moisture can expand and 
result in package deformation 112. As shown in Figure 1C, such deformation can result in failure 
of the package by way of cracks 114. 

In addition to moisture entrapment, package stress and failure can also result from a 
thermal mismatch between the die 102 and the die pad 104. In this case, as the integrated circuit 
is subjected to rapid changes in temperature, a substantially different rate of expansion/contraction 
between the die pad 104 and die 102 will result in induced stress. This stress can be sufficient 
such that the die 102 delaminates from the die pad 104. Failure of the package as shown in Fig. 1 
C can be the result of such thermal stresses. 

To minimize these known phenomenon, it is desirable to provide an integrated circuit 
packaging arrangement which minimizes moisture entrapment and thermal mismatch between the 
die and the die pad. 
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ST IMMARY OF THE INVENTION 
Accordingly, there remains a need for improved die pads and die pad configurations 
which minimize thermal mismatch and moisture capture in integrated circuit devices. 

In accordance with the invention, a die pad configuration for an integrated circuit having 
an integrated circuit die is provided. The die pad includes a number of die pad regions for 
supporting the integrated circuit die. The die pad regions are arranged in a spaced apart 
relationship with respect to the die, thereby providing moisture escape paths. Each die pad 
region has an associated area. The total area of the die pad regions is at most equal to about 
fifty percent (50%) of the area of the die. 

The die pad configuration can include four die pad regions. In this case, it is preferable 
that the four die pad regions are spaced apart such that they are each proximate to a corner of the 
die. 

Alternatively, the die pad can include two die pad regions, with the two die pad regions 
preferably being spaced such that they are each proximate to an opposing edge of the die. 

In another embodiment, a die pad for an integrated includes a central support portion for 
supporting an integrated circuit die. The support portion includes a number of regions of relief 
therein, which are arranged in a spaced apart relationship with respect to the die. The support 
portion has a total area being at most equal to about forty percent (40%)of the area of the die. 

The relief regions can include four relief regions which are located near the corners of 
the die. Alternately, the relief regions can include two regions which are located near two 
opposing edges of the die. 

Other technical advantages of the present invention will be readily apparent to one 
skilled in the art from the following figures, descriptions, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
For a more complete understanding of the present invention, and advantages thereof, 

reference is now made to the following description taken in conjunction with the accompanying 

drawings, wherein like reference numerals represent like parts, in which: 

Figures 1 A through 1C are schematic diagrams illustrating, in cross section, an 

exemplary prior art integrated circuit package; 

Figure 2 is a top plan view illustrating a four pad die pad in accordance with the present 

invention; 

Figure 3 is a cross sectional view along line 3-3 of the four pad die pad of Figure 2; 
Figure 4 is a top plan view illustrating a two pad die pad in accordance with the present 
invention; 

Figure 5 is a cross sectional view along line 5-5 of the two pad die pad of Figure 4; 

Figure 6 is a top plan view illustrating an alternate embodiment of a die pad having a 
central support region and four relief regions in accordance with the present invention; 

Figure 7 is a top plan view illustrating an alternate embodiment of a die pad having a 
central support region and two relief regions in accordance with the present invention; and 

Figure 8 is a cross sectional view of the die pad of Figure 7 along section line 8-8. 
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TVRTATT ,FD DESCRIPTION OF THE INVENTION 
The preferred embodiments of the present invention and its advantages are best 
understood by referring now in more detail to the drawings, in which like numerals refer to like 
parts. 

Figure 2 is a top plan view illustrating a four pad die pad in accordance with the present 
invention. Unlike conventional die pads, the die pad in Figure 2 is not a single rectangular area. 
To the contrary, the die 102 is supported proximate each corner by four die pad sections 202, 
204, 206 and 208. This is illustrated in the cross sectional view of Figure 3, which is taken 
along line 3-3 in Figure 2. As is illustrated in Figures 2 and 3, the arrangement of four die pad 
sections provides a die pad with substantially less surface area than the die. This reduction in 
die pad area to die area ratio minimizes thermal mismatch and the resulting stresses therefrom. 
In addition, the spaced apart placement of the four die pad sections provides significant 
moisture escape paths and minimizes the surface area between the die pad and die where 
moisture can be trapped. Preferably the die pad area to die area ratio is in the range of a 
minimum of about 0.3 and a maximum of about 0.50. For example, in the case of a 48 lead 
TSOP packaging design for a die size of about .255 x .338 inches, each die pad section 202, 
204, 206, 208, can be formed as a rectangle having the dimensions 0.074 x 0.095 resulting in a 
die pad to die area ratio of 0.326. Figures 4 and 5 illustrate an alternate embodiment of a die 
pad configuration which also improves thermal mismatch and moisture capture properties. 
Referring to Figure 4, which is a top plan view, it is apparent that instead of four rectangular 
regions proximate the corners of the die 102, the die pad can take the form of two rectangular 
die pad sections 402, 404 which are proximate to two opposing edges of the die pad 102. As in 
the case of four die pad sections, the use of two rectangular die pad sections also provides a die 
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pad with substantially less surface area than the die. This reduction in die pad area to die area 
25 ratio minimizes thermal mismatch and the resulting stresses therefrom. In addition, the spaced 
apart placement of the two die pad sections provides a significant central moisture escape path 
and reduces the surface area between the die pad and die where moisture can be trapped. 
Preferably the die pad area to die area ratio is in the range of about 0.40 to about 0.50. For 
example, in the case of a 48 lead TSOP packaging design for a die size of about .255 x .338 
30 inches, each die pad section 402, 404 can be formed as a rectangle having the dimensions -0-054 
x 0.358 resulting in a die pad to die area ratio of 0.45. 

Alternatively, the objectives of reduced die pad area to die area and providing moisture 
escape paths can be accomplished by providing die pads with areas of relief substantially 
*0 corresponding to the die pad sections shown in Figures 2 and 4. For example, referring to 

m 

3 35 Figure 6, a die pad can be formed with the regions under the four comers of the die 1 02 
1* removed. This results in a die pad 702 having a cross-shaped area supporting the die. 
B Similarly, in Figure 7, the die pad area 702 supporting the die can be a rectangular region over 
which the die 102 extends. In this case, the regions of relief are along two opposing edges of 
the die pad. Figure 8 illustrates the embodiment of Figure 7 in cross section. It is desirable to 
40 minimize the die pad area to die area in these cases as well. As in the embodiments discussed 
in connection with Figures 2 and 4, the preferred die pad area to die size ratio should be in the 
range of about 0.30 to about 0.50. 

In each of the embodiments illustrated herein, a completed integrated circuit can be 
formed using known techniques. For example, while not shown, the die is generally bonded to 
45 the die pad using an adhesive, bonding wires are attached between the die and the packaging 
leads, and the assembly is encapsulated in an epoxy, plastic or ceramic packaging material. 
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Although the present invention has been described in connection with certain 
embodiments thereof, it will be appreciated that various changes and modifications can be 
made by those skilled in the art without departing from the scope and spirit of the invention as 
defined by the appended claims. 
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